ADVANCE COPY 

THIS DESCRiniON IS PRELIMINARY AN 
SUBJECT TO CHANGE WITHOUT NOTICE 



I DENT I F ! CAT ! ON 
PRODUCT CODE: MA I NDEC«U-D0RA 
PRODUCT NAME? PDP-11 POWER FAIL 
DATE; MARCH 14. 1970 
MAINTAINER! DIAGNOSTIC GROUP 
AUTHOR t EARL HaIGHT 



ADVANCE COPY 

THIS DESCRIPTION IS PRELIMINARY AM 

SUBJECT TO CHANGE WITHOUT H™rr 



ABSTRACT 



THE PDP-11 POWER FAIL DIAGNOSTIC CONSIST OF TWO PARTS » ONE OF 
WHICH IS A EXERCISER TfST WHICH CHECK ALL FACETS OF POWER FAIL, 
f REF SEC, 5.23 

PART TWO IS MADE UP OF SEVERAL SMALL TESTS WHICH ENABLE THE USER 
TO TROUBLE^SHOOT THE POWER FAIL MODULE WITH SMALL BASIC ROUTINES, 
(REFV SEC i 5,2) 

2. REQUIREMENTS 



2.1 EQUIPMENT 



PDP-il/20 STANDARD COMPUTER 

(MACHINE MAY HAVE UP Tfl 32k OF MEMORY ) 

2.2 STORAGE 



2.2.1 THE MAIN BODY OF THE PROGRAM OCCUPIES FROM LOCATION TO 3066 

2.2.2 THE POWER FAIL EXERCISER USES ALL OF MEMORY UP TO THE LOADERS, 
FOR A MEMORY VOLATILITY TEST 

3, LOAOfNG PROCEDURE 



3.1 METHOD 



PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED, 



4. START I kG PROCEDURE 

4.1 CONTROL SWITCH SETT J NiG 

SR15 SET ALLOWS OPERATOR To LOOP ON DIAGNOSTIC ROUTINES. 
DIAGNOSTIC WILL STILL HALT ON ERROR, BUT WILL NOT HALT 
AT THE ENO OF EACH PASS OF THE DIAGNOSTIC ROUTlNEi WHEN 
SWITCH IS SET • 

4.2 STARTING ADDRESS OR ADDRESSES 

4.2.1 EXERCISER TEST 

SR=200 IS THE STARTING ADDRESS OF THE POWER FAIL EXERCISER, 

4.2.2 DIAGNOSTIC TESTS 



SR»204 


TEST 


POWER 


FAIL TRAP CAPABILITY 






SR»2i0 


TEST 


POWER 


FAIL RE-START CAPABILITY (USING 


WAIT 


INSTRUCTION) 


SR»2l4 


TEST 


power 


FAIL RE-START CAPABILITY (USING 


BR i 


INSTRUCTION) 


SR"220 


TEST 


POWER 


FAIL REDSTART CAPABILITY (USING 


EMT 


INSTRUCTION) 


KR*224 


TEST 


2M I LL I 


sec. shut down capability of power 


FAIL 


SR»230 


TEST 


2 MILL! SEC. UP TIME OF POWER FAIL. 







4.3 PROGRAM AND/OR OPERATOR ACTION 



THE OPERATOR HAS A LARGE PART IN THIS TEST, IT IS HIS RESPONSI- 
ABIl !TV TO GENERATE A POWER FAIL CONDITION, A POWER F 4 Jl MAY BE 
GENERATED BY EITHER OF THE FOLLOWING WAYS. 

STEP#1. TURN CONSOLE KEY OFF AND ON SEVERAL TIMES. 

STEP#2. UN-PLUG THE AC LINE TO THE PROCESSOR (IN-HOUSE THIS MAY 
BE DONE WITH A POWER INTERRUPTER) 



5. 
5.1 



MASTER EXERCISER TEST 



THIS ROUT I NE INCORPORATES A MEMORY VOLATILITY TEST WHILE WAITING 
FOR 4 POWER FAILURE.' THE ROUTINE FIRST DETERMINES THE AMOUNT OF 
MEMORY ON THE SYSTEM AND THEN FILLS THAT MEMORY WITH A 152525 
PATTERN, THE ROUTINE THEN CHECKS MEMORY FOR THE CORRECT DATA. 
IF A POWER FAILURE OCCURS THE ROUTINE WILL STORE ALL OF THE 
ACTIVE REGISTERS AND WAIT FOR 2 MILLISECONDS AND HALT • THE 
ROUTINE ON RESTART RESTORES THE ACTIVE REGISTERS AND WAITS TO 
SEE THAT NO OTHER POWER FAILURE OCCURS WiTHiN A 2 MILLISECOND 
PERIOD, WHEN THE ROUTINE EXITS FROM THE RESTORE IT GOES BACK 
TO CHECKING MEMORYi 

5,2 DIAGNOSTIC SUBROUTINE ABSTRACTS 



POWER FAIL TRAP CAPABILITY 

IN THIS TEST THE ABILITY OF THE POWER FAIL TO TRAP TO 
LOCATION 24 ON POWER OOWN AND POWER UP IS TESTED THE STACK IS 
CHECKED FOR THE CORRECT VALUE AND THE STACK POINTER IS TESTED 
FOR THE CORRECT CONTENTS. 

A HAi'T OCCURS WHEN POWER IS RESf OREDi THE OPERATOR MUSf DEPRESS 
CONTINUE TO COMPLETE TEST , 

POWER FAIL RE-START CAPABILITY (WAIT) 



IN THIS ROUTINE THE ABILITY Or THE POWER FAIL TO TRAP 
AND STORE ACTIVE REGISTERS AND RESTART CORRECTLY USING 
A WAIT INSTRUCTION TO WAIT FOR POWER FAILURE IS TESTED 
HERE 

POWER FAIL RE"START CAPABILITY (BR,) 



IN THIS ROUTINE THE ABILITY OF THE POWER FAIL TO TRAP 
AND STORE ACTIVE REG I Sf ERS ■ AND RESTART CORRECTLY USING 
A BR, TO WAIT FOR POWER FAILURE IS TESTED HERE, 

POWER FAIL RE-START CAPABILITY (EMT) 



in this routine the ability of the power fail to trap and 
store active registers; anb restart correctly using a emt tq 
wait for the power failure is tested here 



TEST 2 MILLISECONDS DOWN T I ME 



IN THIS TEST THE AMOUNT OF TIME THE PROCESSOR HAS TO STORE THE 
ACTIVE REGISTERS IS CHECKED THIS T I ME SHOULD EQUAL 2 MILLISECONDS 
BEFORE ALL PROCESSOR ACTION MUST BE STOPPED. 

TEST 2 MILLISECONDS liP TIME 



IN THIS TEST THE POWER FAIL LOCK OUT OF 2 MILLISECONDS DURING 
RE-START IS CHECKED. DURING RESTORE FOR 2 MILLISECONDS THE 
PROCFSSOR WILL (MOT ALLOW A POWER FAIL TR*P TQ OCCUR 

6. ERROR 



6.1 FRROR HALTS AND DESCRIPTION 

REFER TO LISTING FOR ALL HALTS AND DESCRIPTIONS 

6.2 FRROR RECOVERY 

IN THE EXERCISER MEMORY VOLATILITY TEST THERE ARE TWO RECOVER- 
ABLE HALTS, 

HALT NO.i, DATA LIGHTS CONTAIN BAD MEMORY LOCATION (DEPRESS 

CONTINUE TO TEST SEE DATA) 

HALT NO. 2, DATA LIGHTS CONTAIN DATA OF BAD MEMORY LOCATION 

(DEPRESS CONTINUE TO TEST NEXT WORD ) 

7. RESTRICTIONS 
NONF 

8. MISCELLANEOUS 
8.1 EXECUTION TIME 



THE FXERCISER TEST ;s A CONTINUOUS RUNNING TEST. 
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PDP-11 POWER FAIL TEST 

THIS PROGRAM CONSIST OF SEVERAL TEST THAT INSURE THAT 
POWER FAIL IS OPERATING CORRECTLY, 

«•*» PRELIMINARY*"* 



POWER FAIL TRAPS TO LOCATION 24 



ADVANCE COPY 

THIS DESCRIPTION IS PRELIMINARY AND 
SUBJECT TO CHANGE WITHOUT NOTICE. 





WW w V 
















000005 


,RCPT 5 
















,*?. 
HALT 


(POWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 






.ENDR 












000000 


00000c 


• *2 












000002 


000000 


HALT 


IPOWER FAIL' 


TRAPPED 


TO 


WRONG 


LOCATION 


000004 


000006 


,*? 












000006 


000000 


HALT 


JPOWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


(500010 


000012 


.*2 












000012 


000000 


HALT 


IPOWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


0000^4 


000016 




1 POWER FAIL 










000016 


000000 


HALT 


TRAPPED 


TO 


WRONG 


LOCATION 


000020 


000022 


.*?. 












000022 


000000 


HALT 


;POWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000024 


000000 


PFHANOI 


1 ADDRESS OF 


POWER FAIL 


HANDLER 


000026 


000000 





J STATUS 












000072 


.KEPT 72 
'■*2 
















HALT 


IPOWER FAIL 


TRAPPED 


to 


WRONG 


LOCATION 






.ENDR 












000030 


000032 


.♦2 












000032 


000000 


HALT 


IPOWER FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 


000034 


000036 


• *2, 












000036 


000000 


HALT 


IPOWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000040 


000042 


t*2 












000042 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000044 


000046 


,*2 












000046 


000000 


HALT 


IPOWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000050 


000052 


,*2 












000052 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000054 


000056 


,*? 












000056 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000060 


000062 


.*2 












000062 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000064 


000066 














000066 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


TO 


WRQNG 


LOCATION 


000070 


000072 


,*2 












000072 


000000 


HALT 


1 POWER FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 



PALXtl 


V003 26-APR-70 


8!46 


PAGE 1-1 


00007 4 


0B0076 




. +2 


K?0076 


000000 




HALT 


000100 


000102 




.+2 


000102 


000000 




HALT 


000104 


l?00106 




.♦2 


000106 


000000 




HALT 


000110 


000112 




.♦2 


000112 


000000 




HALT 


0001J4 


000116 




.+2 


000116 


000000 




HALT 


200120 


000122 




.♦2 


P00122 


300000 




HALT 


0001?4 


000126 




.♦2 


000126 


000000 




HALT 


000130 


000132 




.♦2 


000132 


000000 




HALT 


000134 


000136 




.♦2 


000136 


000000 




HALT 


000^40 


000142 




.♦2 


000142 


000000 




HALT 


000144 


000146 




.*2 


000146 


000000 




HALT 


000150 


000152 




.*2 


000152 


000000 




HALT 


000154 


000156 




.*2 


000156 


000000 




HALT 


000160 


000162 




.*2 


000ift2 


000000 




HALT 


000164 


000166 




.♦2 


000166 


000000 




HALT 


000170 


000172 




,*2 


000172 


000000 




HALT 


0001?4 


000176 




.*2 


000176 


000000 




HALT 


000300 


000202 




.*2 


000302 


000000 




HALT 


000204 


000206 




.*2 


000206 


000000 




HALT 


000210 


000212 




.*2 


000212 


000000 




HALT 


00021 4 


000216 




.♦2 


000216 


000000 




HALT 


000220 


000222 




.♦2 


000222 


000000 




HALT 


000224 


000226 




.*2 


000226 


000000 




HALT 


000230 


000232 




.*2 


000232 


000000 




HALT 


000234 


000236 




.♦2 


P00236 


000000 




HALT 


000240 


000242 




.♦2 


000242 


000000 




HALT 


PF0244 


000246 




,*2 


?00246 


0*0000 




HALT 


P'00550 


F00252 




.♦2 



POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 


POWER 


FA IL 


TRAPPED 


TO 


wRqng 


LOCATION 


POWER 


FA IL 


TRAPPED 


TO 


wrong 


LOCAT I ON 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOC AT I ON 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOCAT I ON 


POWER 


FA IL 


TRAPPED 


TO 


WRONG 


1 Or a T ! nw 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


1 or A T I ON 

tUtfl 1 t U!N 


POWER 


FAIL 


TRAPPED 


TO 


y RrtNr* 
W n ui<u 


LULA 1 i UN 


POWER 


FA IL 


TRAPPED 


to 


wRqng 


LvC A I 1 UN 


POWER 


FA IL 


TRAPPED 


to 


wRqng 


1 Of* A T ! nw 
L vt A 1 » UN 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 




POWER 


FAIL 


TRAPPED 


to 


WRONG 


t OPAT ! OfcJ 


POWER 


FAIL 


TRAPPED 


to 


wRqng 


1 opat I (in 

L*uA 1 * WIN 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 


1 DC AT I ON 
L> W w M 1 fun 


POWER 


FAIL 


TRAPPED 


to 


wRong 


1 Of ATION 


POWER 


FAIL 


TRAPPED 


to 


wrong 


LOC AT I ON 


POWER 


FAIL 


TRAPPED 


TO 


wrong 


LOCAT I ON 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 



PALXll V003 26-APR-70 8146 PAGE 1-2 





000000 


HALT 


(POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000254 


000256 


.*2 














000256 


000000 


HALT 


(POWER 


F*lL 


TRAPPED 


TO 


WRONG 


LOCATION 


000263 


-0032*2 


,*2 














000262 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000264 


000266 


«*2 














000266 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000270 


000272 


.*2 














000272 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000J74 


000276 


,*2 














000276 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000300 


000302 


• "2 














000302 


000000 


HALT 


1 POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000304 


000306 


»*2 














000306 


000000 


HALT 


1 POWER 


FAIL 


TRAPPED 


to 


wRqng 


LOCATION 


000310 


000312 


.*? 














000312 


000000 


HALT 


i POWER 


FAIL 


TRAPPED 


TO 


wRqng 


LOCATION 


000314 


000316 


.*2 






TRAPPED 








000316 


000000 


HALT 


1 POWER 


FAIL 


to 


wRqng 


LOCATION 


000390 


000322 


,*2 














000322 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000394 


000326 


1*2, 
HALT 














000326 


000000 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000330 


000332 


.*2 














000332 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


TO 


WRONG 


LOCATION 


000334 


000336 


.*2 














000336 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000340 


000342 


.*2 














000342 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000344 


000346 


;*? 














000346 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000350 


000352 


»*2 














000352 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000354 


303356 


'.*? 




FAIL 










000356 


000000 


HALT 


1 POWER 


TRAPPED 


to 


WRONG 


LOCATION 


000360 


000362 


.*? 














000362 


000000 


HALT 


(POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000364 


000366 


• *? 






TRAPPED 








000366 


000000 


HALT 


{ POWER 


FAIL 


to 


WRONG 


LOCATION 


000370 


000372 


,*? 














000372 


000000 


HALT 


i POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 


000374 


000376 


.*? 














000376 


000000 


HALT 


{ POWER 


FAIL 


TRAPPED 


to 


WRONG 


LOCATION 



400 TO 1000 IN MEMORY IS ASSIGNED TO THE STACK 



PALYll 


V003 


26-APR' 




000200 




000200 


000167 


302112 


P00204 


000167 


300570 


00021 


700167 


000650 


P0021 4 


000167 


301116 


000220 


000167 


001250 


0002?4 


000167 


001472 


03023? 


000167 


001656 




000006 






000000 






177776 






177570 






P00007 






000030 






001000 





JMP 
JMP 



PAGE 2 



. =200 
FASTER I JMP 
START1! JMP 
START2I JMP 
STR2A I 
STR2B: 
S T A9T3 I JMP 
START4I JMP 
SP-X6 
L!GHTS=X0 
STATUS=177776 
SWRG=177570 
PC = X7 
EMTRPS30 

. *1000 



TEST5 

TESTl 

TEST2 

ALTEST 

ALTSTl 

TEST3 

TEST4 



(COMPLETE TEST OF POWER FaIL 
! ENTER TEST 1 (TpST TRAP CAPABILITY) 
(ENTER TEST2 (TEST RE-START CAPABILITY) 
(TEST RE-START USING BP, INSTRUCTION 
I TEST RE-START USIKG EMT INSTRUCTION 

! ENTER TEST 3 (TEST FOR 2 MlLLlSECONOS TIME) pOWN T I ME 
(ENTER TEST4 (TEST FOR TWO MILLISECONDS) UP T I ME 
! STACK 

i A T A LIGHTS 

(LOCATION OF STATUS REGISTER 
(LOCATION OF CONSOLE SWlTc* REGISTER 
(LOCATION OF PC 
(EMULATOR f R*P LOCATION 



(BASIC POWER FAIL TEST 
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000000 



(TESTl IS A ROUTINE USED TO THE POWER FAIL'S ABILITY 

(TO TRAP TO LOCATION 24, 

I 

(OPERATOR INSTRUCTIONS 
( 



001000 TESTll MOV 

001022 177012 mOV 
300357 176756 BIS 
WAIT 

TEST1H I HALT 
I 

(TESTl CHECK 
(STATUS WAS 
177744 001022 tEStICHi 

beq 

HALTl! HALT 



#1000»SP (SET UP STACK 

STESTlH i PFHANO ( SET UP POINTER 

#357, STATUS (SET STATUS BITS 

(WAIT FOR POWER FAIL OPERATOR SHOULD TURN OFF HERE 
I POWER FAIL HALTS HERE ON WAY DOWN 



CHECK 
SET UP. 

CMP 
. *4 



IF STACK WAS DECREMENTED ANO 

774,#TEST1H f CHECK PC 

(ARE THEY EQUAL 
(ERROR! PROCESSOR 



ANO SP (LOCATION) 



177734 000357 



000210 
176510 



FAILED TO TRAP 
(LOCATION 774 SHOULD CONTAIN #TESTlH IN STACK 
CMP 776. #357 (WAS THE STATUS STORED CORRECTLY 

BEQ ,*4 (TEST 

HALT2I HALT I ERROR THE STATUS BEFORE THE TRAP WAS NOT STORED 

MOV #START2, LIGHTS (SET UP LIGHTS WITH ADDRESS 

TST SwRG (TEST SWITCH REGISTER 

BMI TESTl (IS BIT 15 SET 

HALT I NORMAL HALT NO FRRORS 
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I TEST ROUTINE 
•USING THE WAI 
I OPERATOR MUST 
I 
I 



TO CHECK RE-START CAPABILITY 
T INSTRUCTION 
SET HALT SWITCH TO ENABLE POSITION 



012767 


000397 


176704 TEST2I 


MOV 


*397, STATUS 
*9,PFHAN.D*2 


ISET UP CONDITION CODES 


012767 


000009 


176726 


MOV 


JSET UP POWER FAIL COOES 


012767 


001142 


176716 


MOV 


#test2a,pfhand 


»SET UP POINTER TO STORE ROUTINE 


012706 


001000 




MOV 


#1000iSP 


ISP UP STACK POINTER 


012700 


192925 




MOV 


#132529, %0 
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HALT 
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J IF SR-19-1 LOOP ON TEST 
) NORMAL TEST HALT NO ERRORS 
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OPERATOR MUST TURN POWER OFF HERE 
•ROUTINE TO STORE ACflVE REG. 

#774. SP 
TEST2B 
SPiSAVE 

#HALT 3E i PFHAND 



I IS STACK CORRECT 

J CONTENTS OF STACK SAVED. 
ISTACK CONTAINS WRONG ADDR 



X0|-(SP) 

Xl,»{9p> 

X2r"<SP) 

X3,-(SP) 

X4,*{SP) 

X9,*<Sp> 

#760, SP 

TE8T2D 

#HALt*E#PFHAND 



(STORE REG 

I STORE REG 1 

ISTORE REG 2 

(STORE REG 3 

I STORE REG 4 

ISTORE REG RE STACK 

t 7 c cvijnis oAncrn^ 



I 

J OPERATOR MUST 
IROUTINE TO RE- 
I 



I THE STACK IS WRONG 
JWAIT FOR RESTART 
#TEST2CH,PFHAND ISET UP NEW POINTER 
#5iPFHAN0*2 
SPiSAVE 

I ALL ACTIVE REG . STORED. WAIT F OR RESTART, 
TURN POWER ON HERE 

-STORE ACTIVE REGISTER AFTER RE-STaRT, 
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CMP 
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CMP 
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CMP 
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022706 


000774 




CMP 


#774, SP 


001330 


001401 






BEQ 


. *4 


001332 


000000 




HALU1EI 




HALT 


301334 


000002 






RTI 





! test save reg for fast memory 

(test fast memory x5 

iSAvE REG IN ERROR 

1 TEST SAVE REG FnR FAST MEMORY 

i TEST FAST MEMORY X4 

JSAVE REG IN ERROR 

) TEST SAVE REG FnR FAST MEMORY 

; TEST FAST MEMORY X3 

5 SAVE REG IN ERROR 

i TEST SAVE REG. FOR FAST MEMORY 

I TEST FAST MEMORy X2 

J SAVE REG IN ERROR 

,'TEST SAVE REG, FOR FAST MEMORY 

I TEST FAST MEMORY XI 

»SAvE REG IN ERROR 

I TEST FAST MEMORY X0 

I SAVE REG, IN ERROR 

I TEST STACK FOR CORRECT AQDR , 

JSTACK SHOULD HAVE 2 WORDS, 

ISTACK HAS WRONG ADDR, 

,' RETURN FROM TR*p 



f ■ "A L X 1 1 


v?2Z 


26-apR- 


7e 


6. = 46 


PAGE 5 














iTEST ROUTINE 


TO CHECK RE-STaRT 


CAPABILITY 










; USING 


THE BR. 


INSTRUCT I ON 












;opera"or MUST 


SET HALT SWITCH 


TO ENABLE POSITION 


721336 


t'12767 


000357 


176432 


ALTEST: 


MOV 


#357, STATUS 


; SET UP CONDITION CODES 


/^1344 


U1276? 


■000005 


■j_.7-g.45-4. 




MOV 


■#5,PrW-AND*2 


t set up power fail cooes 




012767 


001376 


176444 




MOy 


#ALT2 »PFHAND 


jSET UP POWER DOwN POINTER 


H01360 


012706 


001000 






MOV 


#1000rSP 


SSET UP STACK 


F0136 4 


S00777 






REALST! 


9R 




iWAIT FOR POWER FAIL 


021366 


205767 


176176 






TST 


SWRG 


JFETCH switch register 


301372 


100761 








BMI 


altest 


JBIT15»1 LOOP ON TEST 


001374 


r-00000 








WALT 




i NORMAL TEST HALT NO ERRORS 










j 

jstore 


ROUTINE 


FOR AlTEST 




021376 


022706 


000774 




ALT2: 


CMP 


#774. SP 


IHAS STACK BEEN PUSHED TWICE 


53 g! 1 4 a 2 


£31.406 








BEQ 


ALT2A 


IYES STACK CORRECT 


001404 


010667 


001436 






MOV 


SPiSAVE 


ISAVE STACK TO InTERAGATE 


001410 


012767 


001416 


176406 




MOV 


#ALT2X,PFHAND 


ISET UP ERROR POINTER 


001416 


£'00000 






ALT2X! 


HALT 




JSTACK WAS PUSHEO >2< 


0014?0 


022767 


001364 


177346 


al t 2a; 


CMP 


#REAlST,774 


JDOES STACK CONTAIN CORRECT ADDRESS 


?014?6 


?01404 








8EQ 


ALT2B 


JSTACK CONTAIN LflC BR, 


001430 


212767 


001436 


176366 




MOV 


#ALT2AX,PFHAND 




001436 


000000 






ALT2AXI 


HALT 




JLOCATION 774 INCORRECT 


001440 


C10667 


001402 




ALT2B: 


MOV 


SPiSAVE 


5SAVE STACK 


001444 


Z127&7 


001462 


176352 




MOV 


# ALT2C 1 PFHAND 


J SET UP RESTART POINTER 


001452 


012767 


000P05 


176346 




MOV 


#5iPFHAND+2 




001460 


000000 








HALT 




1 END OF STORE ROUTINE 


001462 


016706 


001360 




ALT2C! 


MOV 


SAVE.SP 


J RE-SET STACK 


001466 


062716 


000002 






ADD 


#2i (SP) 


;SET NEW RETURN ADDRESS 


001472 


?00002 








RTI 




1 RETURN TO LOC (RR',')*1 
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» 

1 TEST ROUTINE 


TO CHECK RESTART 


^ibiqii TTV 










jUSING THE EMULATOR TRAP FOR A 


WA I T 










J OPERATOR MUST 
1 


SET HALT SWITCH 


TO ENABLE POSITION 


001474 


012767 


000357 


176274 


1 

ALTSTU M0V#357. STATUS ISET UP 


CONDITION COOES 


001502 


012767 


000003 


176316 


MOV 


#5,PFHAN0*2 


J SET UP POWER FAIL CODES 


001510 


012767 


001560 


176306 


MOV 


#ALT3A 1 PFHAND 


ISET UP POWER DOwN POINTER 


001516 


012706 


001000 




MOV 


#1000#SP 




001522 


012767 


003040 


176300 


MOV 


#LRTI »EMTRP 


ISET UP EMT TRAP 


001530 


012767 


000005 


176274 


MOV 


#5iEMTRP*2 




001536 


104002 






EMTWTI EMT 


♦ 2 


1 EMULATOR TRAP 


001540 


000776 






BR 


'."2 




001542 


016767 


001316 


176260 


ALTST2I MOV 


SAVE7iEMTRP 




001550 


005767 


176014 




TST 


SWRG 


J TEST SWITCH REGISTER 


001554 


100747 






BMI 


ALTSTl 


iloop on test 


001556 


000000 






HALT 




i NORMAL HALT NO ERRORS 










IROUTINE TO STORE ACTIVE REGISTERS 










1 POWER DOWN 






001560 


016767 


176244 


001276 


1 

ALT3AI MOV 


EMTRP » SAVE7 


JSAVE EMULATOR TRAP 


001566 


012767 


001720 


176234 


MOV 


#ALT3X,EMTRP 


fSET UP ERROR HALT 


001574 


022706 


000774 




CMP 


#774, SP 


JHAS STACK BEEN PUSHED TWICE 


001600 


001414 






BEQ 


ALT3C 


001602 


022706 


000770 




CMP 


#770, SP 


JHAS STACK BEEN PUSHEO 4 TIMES 


001606 


001411 






BEQ 


ALT3C 




001610 


012767 


001630 


176206 


ALT3BI MOV 


#ALT3BX, PFHAND 


iset up power fail pointer 


001616 


012767 


000005 


176202 


MOV 


#5,PFHAND*2 




001624 


010667 


001216 




MOV 


SP.SAVE 


•SAVE STACK 


001630 


000000 






ALT3BXI HALT 




ISTACK INCORRECT (STACK PUSHED LESS THAN 2 OR MORE THAN 4! 


001632 


012767 


001654 


176164 


ALT3CI MOV 


#AlT3DiPFHAND 


JSET UP RE-START POINTER 


001640 


012767 


000005 


176160 


MOV 


#5,PFHAND*2 


I SET UP NEW STATUS 


001646 


010667 


001174 




MOV 


SP.SAVE 




001652 








HALT 




1 END OF STORE ROUTINE 










IROUTINE TO TEST POWER UP SEQUENCE 
1 


001654 


016706 


001166 




I 

ALT3DI MOV 


SAVE.SP 


I RESTORE STACK 


001660 


022706 


000774 




CMP 


#774, SP 


IWAS STACK PUSHED ONLY T*lCE 


001664 


001726 






BEQ 


ALTST2 


t 


001666 


022706 


000770 




CMP 


#770, SP 


f ARE WE DOING AN EMT 


0016?2 


001403 






BEQ 


ALT3E 




0101 A 7 4 


10 X If D O r 


001146 




MOV 


SP.SAVE 


JSTACK IN SAVE REG. 


001700 


000000 






HALT 




i STACK INCORRECT 


001702 


022767 


003040 


177060 


ALT3EI CMP 


#LRTji770 


IOOES STACK CONTAIN CORRECT INFO 


001710 


001714 






BEQ 


ALTST2 


IVES EXIT 


001712 


011667 


001130 




MOV 


(SP) .SAVE 




001716 


000000 






HALT 

1 




JSTACK CONTAINS WRONG ADDRESS 


001720 


000000 






J 
1 

ALT3X ! HALT 




i EMT ACTIVE INSTEAD OF POWER FAIL ON POWER DOWN 



AlXII V?33 26-APR-7Z 3!*6 PAGE 6-1 

;EMT ACTIVE OM RESTART INSTEAD OF POWER FAIL 
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001722 
001726 
001734 
001742 
001.744 
00i?50 
001752 



012706 
012767 
012767 
000001 
005767 
100764 
000000 



001000 

001754 176070 
000005 176064 

175620 



001754 


022706 


000774 




001760 


001411 






001762 


010667 


001060 




0017§6 


012767 


002002 


176030 


001774 


012767 


000000 


176024 


002002 


000000 






0102004 


012767 


003040 


176016 


002012 


012767 


000005 


176012 


002020 


005067 


001040 




002024 


104000 






002026 


022706 


000774 




002032 


001407 






002034 


012767 


002050 


175762 


002042 


012767 


000000 


175756 


002050 


000000 






002052 


062767 


000001 


001004 


002060 


022767 


000043 


000776 


002066 


001356 






002070 


012767 


002104 


175726 


002076 


010667 


000744 




002102 


000000 







I 

IROUTINE 
I AVERAGE 
IROUTINE 
I 

TEST3I 



TO CHECK TWO MILLISECOND STORE TIME 

INSTRUCTION TIME 

WAITS FOR SHUT DOWN IN EMT LOOP 



MOV 
MOV 
MOV 
WAJT 
TST 
BMJ 
HALT 



I OPERATOR MUST 
I 



#1000iSP J SET UP STACK 

#TEST3A.PFHAND ISET UP power fail STORE pointer 

#5;pFHAN0*2 ISET UP STATUS 

IWAIT FOR INTERRUPT 
SWRG I FETCH SWITCHES AND f ESJT 

TE8T3 I IF SR15-1 LOOP ON TEST 

INORMAL TEST HALT NO ERRORS 

ILOOP ON TEST 

I RESTART PROGRAM 
TURN POWER OFF AND ON HERE 



I TEST FOR 2 M 

I TIME OF LOOP 
TEST3A I CMP 
BEQ 
MOV 
MOV 
MOV 

HALT12E IHALT 
TE8T3BI MOV 
MOV 
CLR 

TIMLOPI EMt*0 
CMP 
BEQ 
MOV 
MOV 

HALT13E | HALT 
TEST3D! ADD 
CMP 
BNC 
MOV 
MOV 
HALT 



ILLISCCONOS OF AVERAGE INSTRUCTION TIME 
57,4 MICROSECONDS 

#774»SP US STACK CORRECT 

TEST3B | STACKER IS CORRECT 

SPiSAVE I CONTENTS OF STACK IN SAVE REG ■ 

fHHALT 12E i PFHANO ISETUP ERROR HALT 

#0,PFHAND*2 ISETUP STATUS WORD 

IWAIT POR RE-START 
iLATliEMTRP iSEf UP EMULATOR TRAP 

#5,EMTRP*2 ISET UP EMULATOR STATUS 

SAVE7 I SET COUNT TO ZERO 

IEMT TRAP (EMT L00P«57','4 MlCROSEC) 
I774.SP |IS STACK CORRECT AFTER EmT 

TEST3D ISTACK CORRECT CONTINUE 

DtHALTtSE.PFHAND ISETUP ERRQR HALT 
#0iPFHAND*2 ISETUP STATUS 

IWAIT FOR RE-START 
#liSAVE7 1*1 COUNT 

#35,,SAVE7 I HAS LOOP TAKEN 2 MILLISECONDS 

TIMLOP I TIME LESS THAN 2 MILLISECONDS 

#TESt3CH,PFHAND ISET POWER FAIL POINTER 
SP.SAVE I SAVE STACK 

IROUTINE COMPLETE 



PALXIl V003 26-APR-70 



8M6 page a 



J 

I PROGRAM RESTART ROUTINE 

... I 

"' i " 

002104 016706 000736 TEST3CH i h*OV SAVEiSP ! RESTORE STACK 

002110 000002 RTI JRETURN TO TEST3 

» 

I 

I 



PALXll V003 



26*APR-70 



81 *6 



PACE 9 



I 

IROUTINE TO tEST FOR 2 MILLISECONDS OF AVERAGE INSTRUCTION TIME 

lACTIVE TIME BEFORE NEXT POWER LOW FLAG. 

lEMT LOOP TAKES 56 MICROSECONDS 

ITHE OPERATOR MUST TURN POWER OFF AND ON 

IVIGOROUSLV 



012706 


001000 




TEST4I 


MOV 


#1000iSP 


iSET UP STACK 




012767 


002144 


175700 




MOV 


#tESt4A,pFHAND 


1SET POINTER TO 


HALT 


012767 


000005 


175674 




MOV 


#5iPFHAND*2 


1 SET UP STATUS 




000001 








WAIT 




IWAIT FOR POWER 


FAiL 


005767 


175430 




TEST4EI 


tST 


SWRG 


1 TEST SWITCHES 




100764 








BMj 


TEST4 


J IF SR15«1 LOOP 


ON TEST 


000000 








HALT 




IHALT TEST OVER 


NO ERRORS 



002144 022706 000774 

002150 001411 

002152 010667 000670 

002156 012767 002172 175640 

002164 012767 000005 175634 

002172 0f 



002174 012767 002216 175622 

002202 012767 000005 175616 

002210 010667 000632 

002214 000000 



002216 
002224 
002232 
002236 
002242 
002244 
002250 
002252 
002260 
002266 
002220 
002276 
002304 
002306 
002312 
302314 



#774iSP IIS STACK CORRECT 

TEST4B 

SPiSAVE ISTACK IN SAvE REG 

#HALT 14E|PFHAN0 

#5|PFHAND*2 

1 STACK DIO NOT CONTAIN 774 
#TEST4CH,PFHAND ISET UP RE-START POINTER 
f5|PFHAND*2 ISET UP STATUS 

SPiSAVE 



1 
I 
I 

TEST4AI CMP 
BEQ 
MOy 
MOV 
MOV 

HALT14E IHALT 
TEST4BI MOV 
MOV 
MOV 
HALT 

I 

IROUTINE TO TEST FOR 2 MILLISECONOS UP TIME (AVERAGE INSTRUCTION TIME) 
I 

' I SET UP HALT 1* TRAP OCCURS BEFORE 2 MILLISECONDS 

ISET UP EMULATOR TRAP 

i restore Stack 

IZERO SAVE 7 

IEMT TRAP (L00P-56 MICROSEC) 
ITEST STACK 

ISTACK IS CORRECT CONTINUE 
I SET UP ERROR MALT 
ISET UP STATUS 
IWAIT FOR POWER FAIL 
1*1 COUNTER 

IHAS LOOP TAKEN 2 MILLISECONDS 
INOT YET 2 MILLISECONDS 

I THE POWER HAS BEEN UP FOR 2 MILLISECONDS 
IWE DID NOT HAVE 2 MILLISECONDS OF POWER OK 
ISTACK INCORRECT AFTER EMULATOR TRAP 



012767 


002312 


175600 


TEST4CHIM0V 


#HALfl5E,PFHAN0 


012767 


003040 


175576 


MOV 


#LRTJ iEMTRP 


016706 


000610 




MOV 


SAVE,SP 


005067 


000622 




CLR 


SAVE7 


104001 






UPTIME* EMT+1 




022706 


000774 




CMP 


#774, SP 


001407 






BEQ 


TEST4D 


012767 


002314 


175544 


MOV 


#HALT16E,PFHAND 


012767 


000000 


175540 


MOV 


#0iPFHAND*2 


000001 






WAIT 




062767 


000001 


000566 


TEST40I ADD 


#1 ( SAVE7 


022767 


000044 


000560 


CMP 


#36.,SAVE7 


001356 






BNE 


UPTIME 


000167 


177622 




JMP 


TEST4E 


000000 






HALT15E I HALT 




000000 






HALT16E 1 HALT 
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10 












1 

;memory power 


ON/OFF TEST 












;load memory 


WITH SET DATA PATTERN 










jThen compare 


DATA FcR BIT DROP 


OUT OR BIT PICK UP 










; RE-ENTER COMPARE ROUTINE IF POWER FAIL OCCURS 










< 

JROUTINE TO DETERMINE THE AMOUNT 












IROUTINE TESTS FQR A MAX OF 28K 




_ 

002316 


012767 


002372 


175460 


TEST5 ! MOV 


#TREMST.4 


)SET UP FOR BUS TRAP 


302324 


012767 


000340 


175454 


MOV 


#340,6 


ILOCK UP PRIORITY LEVELS 


002332 


012706 


001000 




MOV 


#i000iSP 




002336 


012767 


027500 


000502 


MOV 


#27500, SAVE 


1SET UP TEST FOR 8K 


002344 


012777 


000020 


000474 


EXMSTJ MOV 


#20,*SAVE 


1 TEST MEMORY FOR AVAILABILITY 


002352 


062767 


020000 


000466 


ADD 


#20000, SAVE 


JSET UP TEST FOR NEXT 4K 


002360 


022767 


177500 


000460 


CMP 


#177500, SAVE 


! TEST FOR BUS TRAP ERROR 


002366 


001366 






BNE 


EXMST 


J TEST NEXT 4K block 


002370 


000000 






HALT17E 1 HALT 




IBUS TRAP NOT WORKING TRIED TO REFERENCE NON-EXISTENT MEM) 


002372 


162767 


010000 


000446 


TREMSTS SUB 


#10000iSAVE 


J SET UP FOR LAST AVAILABLE BANK 


002400 


016767 


000442 


000436 


MOu 


SAVE,HlImIT 


(LAST AVAILABLE MEMORY ADDRESS 


002406 


012767 


000006 


175370 


MOV 


#6,4 


1 RESTORE TRAP MALT POINTER 


002414 


016767 


000416 


175364 


MOV 


HLT 1 6 


•RESTORE HALT, 


002422 


012767 


002530 


175374 


MOV 


#TESt5A,pFHAND 


I SET UP POINTER 


002430 


012706 


001000 




MOV 


#1000. SP 


J SET UP STACK 


002434 


016702 


000402 




MOV 


LLIMIT.X2 


SLOW MEMORY LIMIT 


002440 


012722 


152525 




FILOATJ MOV 


#152525, (2)* 


JLOAO DATA INTO MEMORY 


002444 


026702 


000374 




CMP 


HLIMIT.X2 


JCOMPARE FOR LAST MEMEORY LOCATION 


002450 


001373 






BNE 


FILDAT 


1 LOAD NEXT LOCATION 


002452 


016702 


000364 




CMDXI MOV 


LLIMIT.X2 


•SETUP FOR COMPARE 


002456 


026702 


000362 




CMOATl CMP 


HL I M i T , X2 


1 TEST FOR LAST ADDRESS 


002462 


001773 






BEQ 


CMDX 


I RE-ENTER COMPARE LOOP 


002464 


022722 


152525 




CMP 


#152525, (2)* 


J TEST DATA 


002470 


001772 






BEQ 


CMOAT 


> COMPARE NEXT WORD 


002472 


010267 


000352 




MOV 


X2.SAVE1 


1 ADDRESS OF ERR0R*2 


002476 


162767 


000002 


000344 


SUB 


#2,SAVE1 


i SUBTRACT TO CALCULATE CORRECT ADDRESS 


002504 


016700 


000340 




mo;j 


SAVEliLIGHTS 


1 DATA ERROR IN THIS ADDRESS 


002510 


012767 


002516 


175306 


MOV 


#H ALT18E « PFHAND 


ISET UP POWER FAIL TRAP FqR ERROR 


002516 


000000 






HALT18E I HALT 




SLOC DATA LIGHTS CONTAINS BAD DATA 



PALXll V003 



26-APR-70 
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PACE 11 



002520 
0025?4 
0025?6 



017700 
000000 
000753 



000324 



•TAILING ADDRESS IN DATA LIGHTS 

CONADl MOV •SAVEliLlGHTS iPUT DATA IN DISPLAY LIGHTS 

HALT19E t HALT I BAD DATA 

CONACI BR CMDAT iCOMPARE NEXT WORD 

I ENTER THIS ROUTINE WHEN POWER FAIL OCCURRS 

HALTI 



002530 


010046 






TEST5AI 


MOV 


LlGHTSi-(SP) 


ISAVE LIGHTS 


002532 


010246 








MOV 


%2,-<SP) 


ISAVE MEMORY ADDRESS 


002534 


022706 


000770 






CMP 


#770, SP 


IIS STACK CORRECT 


002540 


001411 








BEQ 


TE8T5E 


ISTACK CORRECT 


002542 


010667 


000300 






MOV 


SPiSAVE 

#HALf20EiPFHAND 


ISTACK SAVED 


002546 


012767 


002562 


175250 




MOV 




002554 


012767 


000005 


175244 




MOV 


#5,PFHAN0*2 


iset up status 


002562 


000000 






HALT20EIHALT 




IWAIT FOR REDSTART 


002564 


012767 


003032 


175232 


TEST5EI 


MOV 


0HALT21E.PFHAND 


ISET UP FOR 2 MILLISECONO DOWN TIME ERROR 


002572 


012767 


000005 


175226 




MOV 


#5|PFHANQ*2 


IAVERA6E 1NSRUCTION TIME 


002600 


012767 


003040 


175222 




MOV 


#LRTi iEMTRP 


JSET UP EMULATOR TRAP 


002606 


012767 


000005 


175216 




MOV 


#5,EmTRP*2 




002614 


005067 


000244 






CLR 


SAVE7 


1 CLEAR COUNT REGISTER 


002620 


104002 


000770 




HA3TIHI 


EMT 


♦ 2 


1 EXECUTE EMT 


002632 


022706 






CMP 


#770, SP 


I IS STACK CORRECT AFTER TRAP 


002626 


001406 








BEQ 


XTIME 


IYES 


002630 


010667 


000212 






MOV 


SP.SAVE 




002634 


012767 


002642 


175162 




MOV 


#HALT22E,PFHAND 


INO SET UP ERROR TRAP STACK NOT CORRECT 


002642 


000000 






HALT22I IHALT 




ISTACK SHOULD EQUAL 770 (SAVE REG, 




062767 












ICONTAINS CONTENTS OF STACK) 


002644 


000001 


000212 


XTIMEI 


ADO 


#1iSAVE7 


a ADO TO TIME COUNT 


002652 


022767 


000027 


000204 




CMP 


#23,,SAVE7 


1 IS TIME OK 


002660 


001357 








BNE 


MAST JM 




002662 


012767 


002704 


175134 




MOV 


#TEST5CH,PFHAND 


1 YES SETUP RESTART ADDRESS 


002670 


012767 


000005 


175130 




MOV 


#5,PFHAN0*2 


ISAVE STACK 


002§76 


010667 


000144 






MOV 


SP,SAVE 


1 


002702 


000000 








HALT 
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! 

1 RESTORE ACTIVE 


REGISTERS AND RETURN FROM INTERRUPT 


5102704 


016706 


000136 




! 

TEST5CH J mOV 


SAVE.SP 


J RESTORE STACK 


P0271 


022706 


000770 




CMP 


#770, SP 


(IS STACK CORRECT 


00271 4 


001404 






BEO 


UPXTIM 




0027t6 


012767 


002724 


175100 


MOV 


#MALT23E,PFHAND 


;SET UP FOR STACK ERROR TRAp 


5102724 


000000 






HALT23E : HALT 






002726 


012767 


003034 


175070 


UPXTJHi MOV 


#HALT24E.PFHANQ 


(SET UP FOR 2 MILLISECOND UP TIME ERROR 


002734 


012767 


000005 


1/5064 


Huv 


i^.prHifjn*? 

*?irr n m rv u £ 




002742 


005067 


000116 




CLR 


SAVE7 


» CLEAR COUNT REGISTER 


002746 


104003 






EMTup: FMT 


♦3 


(EXECUTE EMULATOR TRAP 


002750 


062767 


000001 


000106 


ADO 


#1.SAVE7 


(INCREMENT EMULATOR TRAP COUNT 


vi v c. r -jv 


322706 


030770 




CMP 


#770,SP 


(IS STACK CORRECT AFTER EMT 


002762 


001406 






BEQ 


CNTEMT 


J YES 


002764 


012767 


002776 


175032 


MOV 


#HALt25E.PFHAND 


(STACK NOT CORRECT ( SET UP ERROR HALT > 


002772 


010667 


000050 




MOV 


SPiSAVE 




002776 


000000 






HALT25E i HALT 




(STACK DID NOT = 770<SAVE REGISTER 














(CONTAINS CONTENTS OF STACK 


003000 


022767 


000043 


000056 


CNTEMT! CMP 


#35, .SAVE7 


J HAS POWER BEEN 11P 2 MILLISECONDS 


003006 


001357 






BNE 


EMTUP 




003010 


012602 






MOV 


(SP)+»X2 


(NO EXECUTE NEXT EMT 


003012 


012600 






MOV 


(SP)*iLIGHTS 


(YES TIME OK 


003014 


012767 


002530 


175002 


MOV 


#TESt5*,pFHAND 


(REST ARE ACTIVE REGISTER 


003022 


012767 


000005 


174776 


MOV 


#5,PFHAN0*2 


(RETURN FROM POWER FAIL TRAP 


003030 


000002 






RTI 






003032 


000000 






HALT21E:HALT 




(WE DID NOT HAVE TWO MI LL I SECONDS TO STORE ACTIVE REG 


003034 


000000 






HALT24E:h*LT 




J POWER WAS NOT ACTIVE FOR TWO MILLISECONDS 


003036 


000000 






HLT : HALT 






003040 


000002 






LRTH RT! 






003042 


004000 






LLlMITi 4000 






003044 


017500 






HLlHIT? 17500 
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003046 
003050 
003052 
PI03054 
003056 
003060 
003062 
003064 



000000 
000004 
000000 
000000 
000000 
000000 

000000 
000000 



> WORK REGISTERS 
SAVE* 



SAVED 
SAVE2I 
SAVE3I 
SAVE4I 
SAVE5I 
SAVE6I 
SAVE7I 



000001 



• END 
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ALT2 001376 

ALT2A 001420 

ALT2AX e01436 

ALT2R 001440 

ALTSt 00-1*62 

ALT2X 001416 

ALT3A 001560 

ALT3B 001610 

ALT3RX 001630 

ALT3T 001632 

ALT30 001654 

ALT3F 001702 

ALT3X 001720 

ALTEST 001336 

ALTSTl 001*7* 

ALTST2 001542 

CMDAT 002*56 

CMOX 002*52 

rNTEMT 003000 

rONAC 002526 

nONAh 002520 

FMTRP 000030 

FHTUP 0027*6 

FMTWT 001536 

FXMST 00234* 

FlLDAT 0024*0 

HALT1 00103* 

WALT10 001322 

HALTll 001332 

HALU2 002002 

HALH3 002050 

HALT14 002172 

HALTlS 002312 

HALT16 00231* 

uAlt{7 002370 

HAL.fl 8 002516 

HALTI9 00252* 

HALT 2 0010*6 

MALT20 002562 

HALT21 003032 

HALT?2 002642 

WAL723 00272* 

MALTS* 00303* 

HALT 25 002776 

HALT 3E 001162 

HALT4E 00121 4 

HALT5E 001252 

HALT6E 001262 

HALT7E 001272 

HALTBE 001302 

HALT9E 001312 

HLIMIT 00304* 



HLT 003036 UPXTJM 002726 

LIGHTS 000000R XT I MF 002644 

LL1HIT 003042 

LRT I 003040 

MASTER 0-00200 

MAST I M 002620 

PC 000007R 

PFHAND 000024 

REALST 001364 

SAVE 003046 

SAVE1 003050 

SAVE2 003052 

SAVE3 003054 

SAVE4 003056 

SAVE5 003060 

SAVE6 003062 

SAVE? 003064 

SP 00Z006R 

START1 000204 

START2 000210 

START3 00022* 

START* 000230 

STATUS 177776 

STR2A 000214 

STR2B 000220 

SWRG 177570 

TEST1 001000 

TEST1C 001024 

TEST1H 001022 

TEST2 001064 

TEST2A 001142 

TEST2B 00H64 

TEST2C 0012*0 

TEST2D 001216 

TEST3 001722 

TEST3A 001754 

TEST3B 002004 

TEST3C 002104 

TEST3D 002052 

TEST4 002112 

TEST4A 002144 

TEST4B 002174 

TEST4C 002216 

TEST40 002270 

TEST4E 002134 

TEST5 002316 

TEST5A 002530 

TEST5C 002704 

TEST5E 002564 

TIMLOP 002024 

TREMST 002372 

UPTIME 002242 
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ERRORS DETECTED I 
RUN-TIME! 5 SECONDS 
5K CORE USED 



